Data from 9 balance experiments with lactating Jersey cows was used to evaluate the energetic efficiency of metabolizable energy utilization for milk production (kl). It has been demonstrated that kl values differ depending on the proportion between energy retained in fat (LFE) and protein (LPE) in milk. A new approach to calculate kl values according to the equation kl = 0.510 + 0.052 x LFE/LPE is presented.
INTRODUCTION
Metabolizable energy available for energy deposition in milk is used for retention in fat, protein, and carbohydrate in proportions varying upon genetic and nutritional factors. Since there are major differences between energy utilization for protein and fat formation, it has previously been suggested that partial efficiencies for milk energy components should be used instead of a total efficiency of energy deposition in milk (Chwalibog, 1991) . However due to homogenous relation between protein and carbohydrate retention and the total energy retention in milk, the multiple regression models, as applied for growing animals, do not provide biologically cogent estimates of the partial efficiencies. Therefore, in the present paper a new approach to evaluate energy utilization for milk production is described.
CHWALIBOG A.

MATERIAL AND METHODS
The data used in the present calculations included measurements carried out with 2 Jersey cows between 5th and 16th week of the 2nd lactation. The results from 9 individual balance periods, each consisting of a 14 days quantitative collection of excreta and milk combined with two 24 h respiration experiments, have been used.
The cows were fed to appetite with a concentrate mixture, dried sugar beet pulp with molasses, grass pellets and barley straw (Table 1) . Feeding and sampling procedures, chemical analyses and gas exchange measurements (indirect calorimetry) were the same as described for previous experiments by Chwalibog (1991) .
The total energy deposition in milk (LE) was measured by a bomb calorimeter method. In order to calculate the amount of energy deposited in protein (LPE), fat (LFE) and carbohydrate (LCE) in milk and the proportions LPE/LE, LFE/LE and LCE/LE the enthalpies of 23.8, 38.9 and 16.3 kJ/g protein, fat and carbohydrate (Chwalibog, 1991) , were used respectively. In order to calculate the efficiency of metabolizable energy (ME) utilization for energy retention in milk (kl), a constant maintenance requirement MEm = 450/kg 075 and partial efficiencies of ME utilization kf =0.79 for retained fat energy in the body (RFE) and kp = 0.41 for retained protein energy in the body (RPE) were applied according to Thorbek (1980) . For negative energy balances ME was calculated as the sum of ME from feed and ME from mobilized body fat and protein with the above kf and kp values. The part of ME used for milk production was calculated by the substraction ME -MEm -RPE/kp -RFE/kf = MEle. Then kl was calculated as the proportion LE/MEle.
RESULTS
The live weight of the cows was about 340 kg and the milk production was on average 22.1 (SEM = 0.33) kg/d. The average (n = 9) proportion of LPE/LE was 23.8 (SEM =0.45), LFE/LE was 52.5 (SEM = 1.24)% and LCE/LE was 23.6 (SEM = 0.59)%. Generally, protein constituted a higher and fat a lower part of LE than in previous experiments (Chwalibog, 1991) , indicating the nowadays preference to produce milk with increased protein but reduced fat content.
The individual results concerning ME partition and utilization are presented in Table 2 . Despite the variation in kl values mirrored different proportions between LE and MEle it was caused by different partition of LE between protein, fat and carbohydrate energy. Considering difficulties in estimation of partial efficiencies for energy retention in milk components, as discussed by Chwalibog TABLE 2 Individual measurements of energy metabolism, MJ/d. Metabolizable energy (ME), retained or mobilized energy from body fat (RFE) and body protein (RPE), ME used for RFE and RPE (MEre), ME used for maintenance (MEm), energy retained in milk (LE), ME used for milk production MEle and energetic efficiency of ME utilization for energy retention in milk (kl) Lactation week ME (1991) , an attempt has been made to describe a relationship between kl and the amount of energy retained in protein, fat and carbohydrate in milk. There was no significant relationship between LCE and kl, probably due to a nearly constant LCE level during the period of lactation. However, as demonstrated in Figure 1 , there was a linear relationship between kl and the proportion LFE/LPE. The following regression was obtained: kl = 0.510 + 0.052 x LFE/LPE SE 0.0218 0.0097 n = 9, RSD = 0.081, CV=1.29%, R 2 = 0.804. Energetic efficiency (kl) Figure 1 . The proportion between energy retained in milk fat (LFE) and energy retained in milk protein (LPE) in relation to the energetic efficiency of ME utilization for energy retention in milk (kl)
The regression showed satisfactory fit between experimental data and the applied model with low CV and high R 2 values. From this function the sum 0.510 + 0.052 = 0.562 can be interpreted as the theoretical estimate of kl when LFE = LPE, i.e. LFE/LPE = 1. Since in the present experiment the minimum value of LFE/LPE was 1.79, and maximum was 2.63 the kl could be calculated to 0.510 + 0.052 x 1.79 = 0.60 and 0.510 + 0.052 x 2.63 = 0.65 for the extremes.
CONCLUSIONS
In our opinion the present approach is a good alternative for estimation of partial efficiencies for protein and fat retention in milk. In order to generalize the function of kl an extended data material is needed, but based on the present data it can be concluded that the total efficiency of energy retention in milk can be satisfactory used for predictions of energy requirements, provided it is described as a function of protein and fat content.
